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Title: RESIST COATING DEVICE 

Abstract: 

PROBLEM TO BE SOLVED: To apply a resist with a specified film thickness on a glass 
substrate having variation of thickness. 

SOLUTION: This device is equipped with an elevating and lowering mechanism 10 to move a 
nip roller supporting member 8 near to or apart from a roll bar 3, a pulse motor 1 1 to drive the 
mechanism 10, an operational processing device 14, and a motor controller 15. The operational 
processing device 14 generates controlling pulses corresponding to the thickness data generated 
by a detecting device 13 for the thickness of a glass substrate which generates thickness data 
according to the output signals from a thickness sensor 12 to measure the thickness of a glass 
substrate 1 carried to a resist coating mechanism. The motor controller 15 outputs driving pulses 
to the pulse motor 1 1 based on the controlling pulses generated by the operational processing 
device 14. Thus, the distance between a nip roller 2 and a roll bar 3 is changed according to the 
thickness of the glass substrate L 



V 



Description 
[0001] 

[Industrial Application] This invention relates to the suitable resist coater for 
spreading of the resist for starting a resist coater', especially forming thin 
layers, such as a light filter, in the glass substrate for liquid crystal displays, 
etc. 

[0002] 

[Description of the Prior Art]In the process of forming a light filter in the 
glass substrate which constitutes a liquid crystal display, it is necessary to 
apply predetermined resist to a glass substrate by uniform thickness as 
preceding paragraph stories, such as a photolitho etching method of the 
light filter concerned. 

[0003] 

Although this conventional kind of resist application has a spin coat 
method which extends and applies a resist solution with a centrifugal force, 
and other various methods, rotating the roll coat method which applies a 
resist solution by a rubber roller with a slot, or a glass substrate, At the 
former, the smooth nature of a coat has a limit and there is a problem that 
the capacity factor of a resist solution is very low, and it is difficult to 
process many glass substrates efficiently, by the latter. 

[0004] 

On the other hand, apply a resist solution from the undersurface of the 
glass substrate by which flat-surface conveyance is carried out using a wire 
winding rod which was indicated by JP,2-258081,A and JP,4-270346,A, 
for example. The coat of uniform resist can be formed in many glass 
substrates continuously conveyed by using what is called a rod coat 
method. 

[0005] 

drawing 13 is an important section mimetic diagram explaining the 
composition of this kind of resist coater — 1 — as for resist and 5, a nip roll 
and 3 are [ a roll bar support member and 7 ] transportation rollers a saucer 
and 6 a roll bar and 4 a glass substrate and 2. 



[0006] 

In the figure, the application part of resist comprises the saucer 5 and the 
roll bar support member 6 which store the nip roll 2, the roll bar 3, and the 
resist 4, The glass substrate 1 is carried in to the application part of the 
opposed gap of the nip roll 2 and the roll bar 3 from graphic display arrow 
A, and the resist pumped up with the roll bar 3 is applied to the 
undersurface of the glass substrate 1 concerned. 

[0007] 

The glass substrate 1 in which resist was applied is further conveyed by the 
transportation roller 7 of a substrate sending conveyer style, and is sent into 
the dry stage of the next step. 

[0008] 

Drawing 14 is the outline lineblock diagram of a sending transportation 
part seen from the direction of arrow B of drawing 13 . The carrier roller, 
the substrate tip sensor, etc. are not illustrated to the figure. 

[0009] 

In the figure, the glass substrate 1 is what is called a four-sheet picking 
board that has the resist application effective areas la, lb, lc, and Id 
equivalent to the glass plate for liquid crystal pulses of four sheets, and the 
transportation roller 7 is supported at the both ends outside the above- 
mentioned resist application effective area, and is conveyed in the direction 
of A. 

[0010] 

[Problem(s) to be Solved by the Invention] Since it is what applies the resist 
4, giving predetermined thrust with the nip roll 2 fixing the interval of the 
nip roll 2 and the roll bar 3, and passing the glass substrate 1 in the above- 
mentioned conventional resist coater in the meantime, When the thickness 
of a glass substrate had dispersion, there was a problem that spreading 
unevenness arose. 

[0011] 

Even if the purpose of this invention cancels the problem of the above- 
mentioned conventional technology and the thickness of a glass substrate 
has dispersion, there is in providing the resist coater which can apply resist 
by fixed thickness. 



[0012] 



[Means for Solving the Problem]To achieve the above objects, the 
following means was used for this invention. 

[0013] 

(1) Measure thickness of a glass substrate before spreading of resist, make 
a nip roll go up and down according to change of the thickness, and 
control an interval between roll bars. 

[0014] 

(2) Move a roll bar top horizontally after sticking to an even stage and 
holding a glass substrate horizontally. 

[0015] 

(3) Push a nip roll uniformly to a roll bar with weight, a spring, pneumatic 
pressure, oil pressure, etc., and control an interval according to thickness of 
a glass substrate, and a wave. 

[0016] 

(4) In order to make intelligible the feature of the following and this 
invention which fix a nip roll and force a roll bar on a glass substrate by 
pneumatic pressure, a spring, gravity, etc., attach and explain numerals 
currently used in the example. 

[0017] 

Namely, a resist application mechanism in which the 1st invention 
according to claim 1 applies resist to a rear face of the glass substrate 1 
conveyed, In a resist coater which has at least a substrate sending conveyer 
style which sends said glass substrate into a resist application mechanism, 
The saucer 5 in which said resist application mechanism stores the resist 4, 
and the roll bar 3 which contacts and rotates at least a part of peripheral 
surface on an oil level of said resist, The roll bar attachment component 6 
which recesses on said saucer and supports a peripheral surface of said roll 
bar pivotable, The carrier roller 2 installed so that a placed opposite might 
be carried out above said roll bar 3 and the glass substrate 1 might be 
passed between said roll bars 3 including a resist application effective area 
of said glass substrate 1 , It consists of the carrier roller support member 8 
which supports said carrier roller 2, and the pulse motor 1 1 for carrying out 
the rise-and-fall drive of the rising and falling mechanism 10 which makes 
said carrier roller support member 8 approach or estrange to said roll bar 3, 
and said rising and falling mechanism 10, Thickness SANS A 12 which 
measures thickness of the glass substrate 1 sent into said resist application 



mechanism by said substrate sending conveyer style, and the glass 
substrate thickness sensing device 13 which generates thickness data based 
on an output signal of said thickness sensor 12, The arithmetic processing 
unit 14 which generates a control pulse corresponding to thickness data 
generated with said glass substrate thickness sensing device 13, The motor 
controller 15 which outputs a drive pulse to said pulse motor 1 1 based on a 
control pulse generated with said arithmetic processing unit 14 is provided, 
A uniform resist film is applied by changing an interval between said 
carrier roller 2 and the roll bar 3 according to thickness of said glass 
substrate 1. 

[0018] 

The rising and falling mechanism guide 9 which the 2nd invention 
according to claim 2 shows to movement for which said rising and falling 
mechanism 10 in the 1st invention approaches or estranges said carrier 
roller support member 8 to said roll bar 3, The ball gear 10b which meshes 
with the ball screw 10a fixed to said carrier roller support member 8, and 
said ball screw 10a, It constituted from the 1st belt pulley 10c fixed to said 
ball gear 10b, the 2nd belt pulley lOd fixed to a driving shaft of said pulse 
motor 11, and the belt lOe over which said 1st and 2nd belt pulleys were 
built. 

[0019] 

A resist application mechanism in which the 3rd invention according to 
claim 3 applies resist to a rear face of the glass substrate 1 conveyed, In a 
resist coater which has at least a substrate sending conveyer style which 
sends said glass substrate into a resist application mechanism, The saucer 5 
in which said resist application mechanism stores the resist 4, and the roll 
bar 3 which contacts and rotates at least a part of peripheral surface on an 
oil level of said resist, The roll bar attachment component 6 which recesses 
on said saucer and supports a peripheral surface of said roll bar pivotable, 
The carrier roller 2 installed so that a placed opposite might be carried out 
above said roll bar 3 and the glass substrate 1 might be passed between 
said roll bars 3 including a resist application effective area of said glass 
substrate 1, It comprises the carrier roller support member 8 which 
supports said carrier roller 2, and rising and falling mechanism 10' which 
makes said carrier roller support member 8 approach or estrange to said 
roll bar 3, The rising and falling mechanism guide 9 to which said rising 
and falling mechanism 10' shows movement which approaches or 
estranges said carrier roller support member 8 to said roll bar 3, and the 
super-low friction cylinder 19 fixed to said carrier roller support member 8, 



It consists of the air pressure proportional control valve 21 which drives 
said super-low friction cylinder 19, driving force of said super-low friction 
cylinder 19 — abbreviated ** — the arithmetic processing unit 14 which 
controls said air pressure proportional control valve 21 is provided so that it 
may become fixed, and a uniform resist film is applied irrespective of 
thickness of said glass substrate 1 

[0020] 

Said rising and falling mechanism 10' [ in / in the 4th invention according 
to claim 4 / said 3rd invention ], A pressure-balancing control mechanism 
of said carrier roller 2 which becomes the other end which fixed one end to 
said carrier roller support member 8, was extended up, turned up with the 
belt pulley 16a and was extended caudad from the wire 16 which hung 
weight was provided. 

[0021] 

A resist application mechanism in which the 5th invention according to 
claim 5 applies resist to a rear face of the glass substrate 1 conveyed, In a 
resist coater which has at least a substrate sending conveyer style which 
sends said glass substrate into a resist application mechanism, The saucer 5 
in which said resist application mechanism stores the resist 4, and the roll 
bar 3 which contacts and rotates at least a part of peripheral surface on an 
oil level of said resist, The roll bar attachment component 6 which recesses 
on said saucer and supports a peripheral surface of said roll bar pivotable, 
The carrier roller 2 installed so that a placed opposite might be carried out 
above said roll bar 3 and the glass substrate 1 might be passed between 
said roll bars 3 including a resist application effective area of said glass 
substrate 1 , It comprises the carrier roller support member 8 which 
supports said carrier roller 2, and rising and falling mechanism 10" which 
makes said resist application mechanism approach or estrange to said 
carrier roller 2, Said rising and falling mechanism 10" consists of the super- 
low friction cylinder 19 which laid said saucer 5, and said air pressure 
proportional control valve 21 which drives said super-low friction cylinder 
19, driving force of said super-low friction cylinder 19 - abbreviated ** - 
the arithmetic processing unit 14 which controls said air pressure 
proportional control valve 21 is provided so that it may become fixed, and 
a uniform resist film is applied irrespective of thickness of said glass 
substrate 1 

[0022] 

A resist application mechanism in which the 6th invention according to 



claim 6 applies resist to a rear face of the glass substrate 1 conveyed, In a 
resist coater which has at least a substrate sending conveyer style which 
sends said glass substrate into a resist application mechanism, The saucer 5 
in which said resist application mechanism stores the resist 4, and the roll 
bar 3 which contacts and rotates at least a part of peripheral surface on an 
oil level of said resist, The roll bar attachment component 6 which recesses 
on said saucer and supports a peripheral surface of said roll bar pivotable, 
The high precision sliding mechanism 29 which is located above said roll 
bar 3, adsorbs said glass substrate 1 on the undersurface, and conveys the 
undersurface of said glass substrate 1 in the state where it was made to 
contact at said roll bar 3, to said roll bar 3, At least one thickness sensor 12 
which measures thickness of said glass substrate by which said high 
precision sliding mechanism 29 before being conveyed by said resist 
application mechanism was adsorbed, With output data of the substrate 
thickness sensing device 13 which detects thickness of said glass substrate 
1 based on an output signal of said thickness sensor 12, and said substrate 
thickness sensing device 13. An absorption position of said high precision 
sliding mechanism 29 is controlled, and a uniform resist film is applied 
irrespective of thickness of said glass substrate 1 so that a gap between said 
glass substrate 1 and said roll bar 3 may become fixed. 

[0023] 

The 7th invention according to claim 7 said high precision sliding 
mechanism 29 in said 6th invention The moving base 29a, The adsorption 
plate drive 31 which controls by pneumatic pressure an adsorption posture 
of said glass substrate 1 by the adsorption plate 32 which carries out 
adsorption maintenance of said glass substrate 1 , and said adsorption plate 
32 was provided. 

[0024] 

And a resist application mechanism in which the 8th invention according 
to claim 8 applies resist to a rear face of the glass substrate 1 conveyed, In a 
resist coater which has at least a substrate sending conveyer style which 
sends said glass substrate into a resist application mechanism, The saucer 5 
in which said resist application mechanism stores the resist 4, and the roll 
bar 3 which contacts and rotates at least a part of peripheral surface on an 
oil level of said resist, The roll bar attachment component 6 which recesses 
on said saucer and supports a peripheral surface of said roll bar pivotable, 
The high precision sliding mechanism 29 which is located above said roll 
bar 3, adsorbs said glass substrate 1 on the undersurface, and conveys the 
undersurface of said glass substrate 1 in the state where it was made to 



contact at said roll bar 3, to said roll bar 3, The super-low friction cylinder 
19 in which it comprised rising and falling mechanism 10" which makes 
said saucer 5 approach or estrange to said glass substrate 1 , and said rising 
and falling mechanism 10" laid said saucer 5, consisting of the air pressure 
proportional control valve 21 which drives said super-low friction cylinder 
19 ~ driving force of said super-low friction cylinder 19 — abbreviated ** - 
the arithmetic processing unit 14 which controls said air pressure 
proportional control valve 21 to become fixed, [ provide and ] A uniform 
resist film is applied irrespective of thickness of said glass substrate 1 . 
[0025]It cannot be overemphasized that composition which does not 
restrict this invention to the above-mentioned composition, and does so an 
effect by composition of each above-mentioned invention and same effect 
is employable. 

[0026] 

[Function] In the composition of an invention of the above 1st, a resist 
coater, The resist application mechanism which applies resist to the rear 
face of the glass substrate 1 conveyed, Having at least a substrate sending 
conveyer style which sends said glass substrate into a resist application 
mechanism, it is stored by the saucer 5, and the resist 4 contacts the oil 
level of the resist stored by the saucer 5, and rotates a part of peripheral 
surface of the roll bar 3 to rotate. 

[0027] 

The roll bar attachment component 6 is recessed on said saucer 5, and 
supports the peripheral surface of said roll bar 3 pivotable. 

[0028] 

The placed opposite of the carrier roller 2 is carried out above said roll bar 
3, and it passes the glass substrate 1 between said roll bars 3 including the 
resist application effective area of said glass substrate 1. The carrier roller 
support member 8 supports said carrier roller 2, and the rise-and-fall drive 
of the rising and falling mechanism 10 is carried out by the pulse motor 1 1 
so that said carrier roller support member 8 may be made to approach or 
estrange to said roll bar 3. 

[0029] 

Thickness SANS A 12 measures the thickness of the glass substrate 1 sent 
into said resist application mechanism by said substrate sending conveyer 
style, and the glass substrate thickness sensing device 13 generates 
thickness data based on the output signal of thickness SANS A 12. 



[0030] 

The arithmetic processing unit 14 generates the control pulse 
corresponding to the thickness data generated with said glass substrate 
thickness sensing device 13, and the motor controller 15 outputs a drive 
pulse to said pulse motor 1 1 based on the generated control pulse. 

[0031] 

The ball screw 10a which the rising and falling mechanism guide 9 guided 
movement which approaches or estranges said carrier roller support 
member 8 to said roll bar 3 in the 2nd composition of an invention, and 
was fixed to said carrier roller support member 8, The ball gear 10b which 
meshes with said ball screw 10a, and the 1st belt pulley 10c fixed to said 
ball gear 10b, It moves so that said carrier roller support member 8 may 
estrange or approach to the roll bar 3 by the 2nd belt pulley lOd fixed to 
the driving shaft of said pulse motor 11, and the belt lOe over which said 
1st and 2nd belt pulleys were built. 

[0032] 

In the 3rd composition of an invention, the resist 4 is stored by the saucer 
5, and a part of peripheral surface of the roll bar 3 contacts the above- 
mentioned resist liquid side in at least a part of peripheral surface, and it 
rotates it to it. 

[0033] 

The roll bar attachment component 6 is recessed on said saucer 5, and 
supports the peripheral surface of said roll bar 3 pivotable. The placed 
opposite of the carrier roller 2 is carried out above said roll bar 3, and it 
passes the glass substrate 1 between said roll bars 3 including the resist 
application effective area of said glass substrate 1. 

[0034] 

Rising and falling mechanism 10' makes the carrier roller support member 
8 which supports said carrier roller 2 approach or estrange to said roll bar 
3. The rising and falling mechanism guide 9 guides movement in which 
said carrier roller support member 8 approaches or estranges said rising 
and falling mechanism 10' to said roll bar 3. 

4 

[0035] 

The super-low friction cylinder 19 is fixed to said carrier roller support 
member 8, and the air pressure proportional control valve 21 drives said 
super-low friction cylinder 19. the arithmetic processing unit 14 ~ the 



driving force of said super-low friction cylinder 19 — abbreviated ** — said 
air pressure proportional control valve 21 is controlled to become fixed. 

[0036] 

In the 4th composition of an invention, fix an end to said carrier roller 
support member 8, and it is extended up, The mechanism which becomes 
the other end which turned up with the belt pulley 16a and was extended 
caudad from the wire 16 which hung weight gives fixed thrust, without 
controlling pressure balancing of said carrier roller 2, and concerning the 
thickness of the glass substrate 1 . 

[0037] 

In the 5th composition of an invention, the resist 4 is stored by the saucer 5, 
and the roll bar 3 contacts the oil level of said resist in at least a part of the 
peripheral surface, and it rotates it. 

[0038] 

The roll bar attachment component 6 is recessed on said saucer 5, and 
supports the peripheral surface of said roll bar pivotable. The placed 
opposite of the carrier roller 2 is carried out above said roll bar 3, and it is 
installed so that the glass substrate 1 may be passed between said roll bars 
3 including the resist application effective area of said glass substrate 1 . 

[0039] 

The carrier roller support member 8 supports said carrier roller 2, and 
rising and falling mechanism 10" makes said resist application mechanism 
approach or estrange to said carrier roller 2. 

[0040] 

The super-low friction cylinder 19 which constitutes said rising and falling 
mechanism 10" lays said saucer 5, and the air pressure proportional control 
valve 21 drives said super-low friction cylinder 19. 

[0041] 

the arithmetic processing unit 14 ~ the driving force of said super-low 
friction cylinder 19 — abbreviated ** — said air pressure proportional 
control valve 21 is controlled to become fixed. 

[0042] 

In the 6th composition of an invention, the resist 4 is stored by the saucer 5, 
contacts the oil level of said resist and rotates at least a part of peripheral 



surface of the roll bar 3. 



[0043] 

The roll bar attachment component 6 is recessed on said saucer, and 
supports the peripheral surface of said roll bar pivotable. The high precision 
sliding mechanism 29 is located above said roll bar 3, adsorbs said glass 
substrate 1 on the undersurface, and conveys the undersurface of said glass 
substrate 1 in the state where it was made to contact at said roll bar 3, to 
said roll bar 3. 

[0044] 

The thickness sensor 12 measures the thickness of said glass substrate by 
which said high precision sliding mechanism 29 before applying resist was 
adsorbed, and the substrate thickness sensing device 13 detects the 
thickness of said glass substrate 1 based on the output signal of said 
thickness sensor 12. this thickness sensor 12 — at least ~ a piece — or more 
than one are installed, the thickness in two or more positions on the two 
dimensions of the glass substrate 1 is measured preferably, and two- 
dimensional thickness change (surging inclination etc.) is made detectable. 

[0045] 

The absorption position of said high precision sliding mechanism 29 is 
controlled so that the gap between said glass substrate 1 and said roll bar 3 
becomes fixed with the output data of said substrate thickness sensing 
device 13. 

[0046] 

In the 7th composition of an invention, the adsorption plate 32 is attached 
to the moving base 29a of said high precision sliding mechanism 29, and 
carries out adsorption maintenance of said glass substrate 1 by pneumatic 
pressure. The adsorption plate drive 31 controls the adsorption posture of 
said glass substrate 1 by said adsorption plate 32. 

[0047] 

And in the 8th composition of an invention, the resist 4 is stored by the 
saucer 5, and the roll bar 3 contacts the oil level of said resist in at least a 
part of peripheral surface, and it rotates it. 

[0048] 

The roll bar attachment component 6 is recessed on said saucer, and 
supports the peripheral surface of said roll bar pivotable. The high precision 



sliding mechanism 29 is located above said roll bar 3, and adsorbs said 
glass substrate 1 on the undersurface, and the undersurface of said glass 
substrate 1 is conveyed in the state where it was made to contact at said roll 
bar 3, to said roll bar 3. 

[0049] 

Rising and falling mechanism 10" consists of the super-low friction 
cylinder 19 which laid said saucer 5, and the air pressure proportional 
control valve 21 which drives said super-low friction cylinder 19, and the 
arithmetic processing unit 14, the driving force of said super-low friction 
cylinder 19 — abbreviated ** ~ said air pressure proportional control valve 
21 is controlled to become fixed. 

[0050] 

[Example]Hereafter, with reference to drawings, it explains in detail about 
the example of this invention. 

[0051] 

Drawing 1 and drawing 2 are the lineblock diagrams explaining the 1st 
example of the resist coater by this invention, and drawing 1 is a front view 
and the side view which saw drawing 2 from the direction of arrow A of 
drawing 1 . 

[0052] 

In drawing 1 and drawing 2 . 1 a glass substrate and 2 a carrier roller and 3 
A roll bar, A roll bar drive and 4 resist and 5 a saucer and 6 for 3a A roll 
bar attachment component, A roller (substrate transportation roller) and 7a 
for 7 a machine frame and 7b a stand and 8 A carrier roller support 
member, As for a carrier roller drive and 9, a rising and falling mechanism 
and 10a a guiding ascent and descent and 10 for 8a A ball screw, 10b — a 
ball gear and 10c ~ the 1st belt pulley and 10 d ~ as for the 2nd belt pulley 
and lOe, as for a thickness sensor and 13, a belt and 1 1 are [ an arithmetic 
processing unit and 15 ] motor controllers a glass substrate thickness 
sensing device and 14 a pulse motor and 12. 

[0053] 

The saucer 5 in which the resist application mechanism of this example 
stores the resist 4, The roll bar 3 which contacts and rotates at least a part of 
peripheral surface on the oil level of said resist 4, The roll bar attachment 
component 6 which recesses on said saucer 5 and supports the peripheral 
surface of said roll bar 3 pivotable, The carrier roller 2 installed so that a 



placed opposite might be carried out above said roll bar 3 and said glass 
substrate 1 might be passed between said roll bars 3 including the resist 
application effective area of the glass substrate 1 , It comprises the carrier 
roller support member 8 which supports said carrier roller 2, and the pulse 
motor 1 1 for carrying out the rise-and-fall drive of the rising and falling 
mechanism 10 which makes said carrier roller support member 8 approach 
or estrange to said roll bar 3, and said rising and falling mechanism 10. 

[0054] 

In this composition, the thickness of the glass substrate 1 sent into said 
resist application mechanism by the substrate sending conveyer style 
which has the roller 7 arranged at the left of drawing 1 is measured with the 
thickness sensor 12. 

[0055] 

The output signal from this thickness sensor 12 is inputted into the 
substrate thickness sensing device 13, and the thickness data of the glass 
substrate 1 concerned is given to the arithmetic processing unit 14. 

[0056] 

The arithmetic processing unit 14 outputs the drive pulse according to the 
above-mentioned thickness data to the motor controller 15 at the pulse 
motor 11. 

[0057] 

The interval between said carrier roller 2 and the roll bar 3 according to the 
thickness of said glass substrate 1 is changed, and, as a result, a uniform 
resist film is applied to the undersurface of the glass substrate 1 by rotation 
of the pulse motor 1 1 . 

[0058] 

The glass substrate 1 in which the resist film was applied is further 
conveyed by the transportation roller 7 of a substrate sending conveyer 
style installed in the right direction of drawing 1 . and is sent into the dry 
stage of the next step. 

[0059] 

The rising and falling mechanism guide 9 to which the above-mentioned 
rising and falling mechanism shows movement which approaches or 
estranges the carrier roller support member 8 to the roll bar 3, The ball gear 
10b which meshes with the ball screw 10a fixed to the carrier roller support 



member 8, and the ball screw 10a, It comprises the 1st belt pulley 10c fixed 
to the ball gear 10b, the 2nd belt pulley lOd fixed to the driving shaft of the 
pulse motor 1 1, and the belt lOe over which the 1st and 2nd belt pulleys 
10c and lOd were built. 

The ball gear 10b is rotated by the belt lOe over which rotation of the pulse 
motor 1 1 built the 1st and 2nd belt pulleys 10c and lOd, It has the 
composition that the ball screw 10a goes up and down by this ball gear 
10b rotation, make it go up and down the carrier roller support member 8 
fixed to the lower end of the ball screw 10a, and the interval between said 
carrier roller 2 and the roll bar 3 is changed. 

[0060] 

The positioning capability of this rising and falling mechanism is 5 
micrometers per one pulse, the carrier roller 2 is made to go up and down, 
and the interval between the carrier roller 2 and the roll bar 3 is adjusted 
with the value of the measured glass substrate 1. 

[0061] 

In the glass substrate of 0.7-mm thickness, since dispersion in the thickness 
of the glass substrate 1 is **0.1 mm in the glass substrate of **0.03 mm and 
1.1 -mm thickness, the above-mentioned positioning capability of the pulse 
motor 1 1 can fully attain these precision prescribes. 

[0062] 

By this example, even if the thickness of a glass substrate has dispersion, 
resist can be applied by fixed thickness. 

[0063] 

Drawing 3 and drawing 4 are the lineblock diagrams explaining the 2nd 
example of the resist coater by this invention, and drawing 3 is a front view 
and the side view which saw drawing 4 from the direction of arrow A of 
drawing 3 . 

[0064] 

In drawing 3 and drawing 4 . as for 10', a wire and 16a a rising and falling 
mechanism and 16 A belt pulley, 17 — weight and 17a ~ a guide and 18 -- 
a support and 18a ~ a stationary plate and 18b ~ as for coupling and 18c, 
as for a cylinder and 21 , a guide shaft and 19 are [ a regulator and 23 ] 
filters an air pressure proportional control valve and 22 a super-low friction 
cylinder and 20. Drawing 1 . drawing 2 . and identical codes correspond to 
identical parts. 



[0065] 

The saucer 5 in which said resist application mechanism stores the resist 4, 
and the roll bar 3 which contacts in at least a part of peripheral surface at 
the oil level of the resist 4, and is rotated, The roll bar attachment 
component 6 which recesses on the saucer 5 and supports the peripheral 
surface of the roll bar 3 pivotable, The carrier roller 2 installed so that a 
placed opposite might be carried out above the roll bar 3 and the glass 
substrate 1 might be passed between the roll bars 3 including the resist 
application effective area of the glass substrate 1, It comprises the carrier 
roller support member 8 which supports the carrier roller 2, and rising and 
falling mechanism 10' which makes the carrier roller support member 8 
approach or estrange to the roll bar 3. 

[0066] 

Said rising and falling mechanism 10' comprises the rising and falling 
mechanism guide 9 to which it shows movement which approaches or 
estranges the carrier roller support member 8 to the roll bar 3, the super- 
low friction cylinder 19 fixed to the carrier roller support member 8, and 
the air pressure proportional control valve 21 which drives the super-low 
friction cylinder 19. 

[0067] 

the arithmetic processing unit 14 - the driving force of the super-low 
friction cylinder 19 ~ abbreviated ** — said air pressure proportional 
control valve 21 is controlled to become fixed. 

[0068] 

Thereby, a uniform resist film can be applied irrespective of the thickness of 
the glass substrate 1 . 

[0069] 

Rising and falling mechanism 10' is provided with the pressure-balancing 
control mechanism of the carrier roller 2 which becomes the other end 
which fixed one end to the carrier roller support member 8, was extended 
up, turned up with the belt pulley 16a and was extended caudad from the 
wire 16 which hung the weight 17. 

[0070] 

In the above-mentioned composition, the criterion data for seting constant 
driving force of the super-low friction cylinder 19 by the air pressure 
proportional control valve 21 is stored in the arithmetic processing unit 14, 



and the super-low friction cylinder 19 is controlled based on this criterion 
data. 

[0071] 

That is, the driving shaft of the super-low friction cylinder 19 is 
being fixed to the stationary plate 18a of the support 18 via the coupling 
18b, and you make it go up and down the carrier roller support member 8 
which the lower end of the support 18 fixed by the above-mentioned super- 
low friction cylinder 19. 

[0072] 

If the glass substrate 1 is conveyed between the roll bar 3 and the carrier 
roller 2, and the driving pressure power of the super-low friction cylinder 
19 is 0, all the mass of the circumference of a carrier roller will serve as 
thrust to the glass substrate 1, and it will act. 

[0073] 

By controlling the super-low friction cylinder 19 to drive the super-low 
friction cylinder 19 up and down, and to become "driving force of the load- 
super-low friction cylinder 19 of the circumference of the thrust = carrier 
roller of the glass substrate l",The glass substrate 1 can always be pressed 
by a fixed pressure, and it is not influenced by the thickness of the glass 
substrate concerned. 

[0074] 

The weight 17 reduces the load of the circumference of a carrier roller, and 
it has attached it in order to raise the response of the super-low friction 
cylinder 19 (the control pressure range of the air pressure proportional 
control valve 21 is made small). 

[0075] 

There are the cylinder 20 and the rising and falling mechanism guide 9 in 
order to raise the carrier roller 2 to a retreating position at the time of 
exchange of the roll bar 3. 

[0076] 

By this example, even if the thickness of a glass substrate has dispersion, 
resist can be applied by fixed thickness. 

[0077] 

Drawing 5 and drawing 6 are the lineblock diagrams explaining the 



3rd example of the resist coater by this invention, and drawing 5 is a front 
view and the side view which saw drawing 6 from the direction of arrow A 
of drawing 5 . 

[0078] 

In drawing 5 and drawing 6 . 24 corresponds to a rise-and-fall shaft, 25 
corresponds to a base, and a bracket, and the explanatory view side and 
identical codes of said 2nd example correspond to the same functional 
division 26. 

[0079] 

The resist application mechanism which applies resist to the rear face of the 
glass substrate 1 conveyed, The saucer 5 which stores the resist 4, and the 
roll bar 3 which contacts and rotates at least a part of peripheral surface on 
the oil level of resist, The roll bar attachment component 6 which recesses 
on the saucer 5 and supports the peripheral surface of the roll bar 3 
pivotable, A placed opposite is carried out above the roll bar 3, and it 
comprises the carrier roller 2 installed so that the glass substrate 1 might be 
passed between the roll bars 3 including the resist application effective area 
of the glass substrate 1, and the carrier roller support member 8 which 
supports the carrier roller 2. 

[0080] 

Having a rising and falling mechanism which makes the above-mentioned 
resist application mechanism approach or estrange to said carrier roller, this 
rising and falling mechanism comprises the super-low friction cylinder 19 
which laid the saucer 5, and the air pressure proportional control valve 21 
which drives this super-low friction cylinder 19. 

[0081] 

and the arithmetic processing unit 14 ~ the driving force of the super-low 
friction cylinder 19 ~ abbreviated ** — the air pressure proportional control 
valve 21 is controlled to become fixed. 

[0082] 

Namely, when the super-low friction cylinder 19 is being fixed to the base 
26 and the glass substrate 1 advances between the carrier roller 2 and the 
roll bar 3, The roll bar 3 lifts the attached saucer 5 and the base 25 in which 
the roll bar drive 3a was laid by the super-low friction cylinder 19, and 
presses on the undersurface of the glass substrate 1. 



[0083] 

Since the drive of the super-low friction cylinder 19 which presses the 
undersurface of the glass substrate 1 is always uniformly held by the air 
pressure proportional control valve 21, even if the thickness of a glass 
substrate changes, there is no influence in the coating thickness of resist. 

[0084] 

Also by this example, a uniform resist film can be applied irrespective of 
the thickness of the glass substrate 1 . 

[0085] 

Drawing 7 is a lineblock diagram explaining the 4th example of the resist 
coater by this invention, A thickness sensor and 13 12a, 12b, and 12c A 
glass substrate thickness sensing device, 27 — a rise-and-fall shaft and 28 — 
a cylinder and 29 - as for a high precision sliding mechanism and 29a, a 
moving base and 30 are [ a rising and falling plate and 33a of an 
adsorption plate drive and 32 ] pins an adsorption plate and 33 a stopper 
and 31. The drawing and identical codes of said example correspond to the 
same functional division. 

[0086] 

Drawing 8 . drawing 9 . drawing 10 . and drawing 1 1 are the figures 
explaining a series of operations which apply resist to the undersurface of a 
glass substrate of operation. 

[0087] 

In drawing 7 and drawing 8 - drawing 11 . a resist application mechanism, 
The saucer 5 which stores the resist 4, and the roll bar 3 which contacts 
and rotates at least a part of peripheral surface on the oil level of the resist 
4, It comprises the roll bar attachment component 6 which recesses on a 
saucer and supports the peripheral surface of the roll bar 3 pivotable, and 
the high precision sliding mechanism 29 conveyed where it was located 
above the roll bar 3, it adsorbed the glass substrate 1 on the undersurface 
and the undersurface of the glass substrate 1 is contacted to the roll bar 3. 

[0088] 

The thickness sensors 12a, 12b, and 12c measure the thickness of said 
glass substrate by which the high precision sliding mechanism 29 was 
adsorbed, before being conveyed by the resist application mechanism. 
Based on the output signal of this thickness sensor, the substrate thickness 
sensing device 13 detects the thickness of the glass substrate 1 concerned. 



[0089] 

After adjusting the absorption position of the adsorption plate 32 with the 
output data of the substrate thickness sensing device 13 so that the gap 
between a glass substrate and said roll bar may become fixed, the 
adsorption plate drive 3 1 conveys the high precision sliding mechanism 29, 
where the undersurface of the glass substrate 1 is contacted to the roll bar 
3. 

[0090] 

That is, the glass substrate 1 is sent in from the left of a figure with the roller 
7 which constitutes a substrate sending conveyer style. The sent-in glass 
substrate 1 stops above the rising and falling plate 33 by driving stoppage 
on the roller 7 at the same time it collides with the stopper 30. 

[0091] 

The cylinder 28 attached to the machine frame in this state operates, and 
make the rising and falling plate 33 guide to a rise-and-fall shaft, and it is 
raised, The glass substrate 1 is laid and lifted at the pin 33a installed in the 
upper surface, even the adsorption plate 32 is raised further, the adsorption 
plate 32 is adsorbed and the glass substrate 1 is held (refer to drawing 7 ). 

[0092] 

The adsorption plate 32 is attached to the high precision sliding 
mechanism 29 via the adsorption plate drive 31 and the moving base 29a. 

[0093] 

Next, the thickness sensors 12a, 12b, and 12c move to the adsorption plate 
32 to the undersurface of the glass substrate 1 by which adsorption 
maintenance was carried out, and the thickness is assumed. This thickness 
sensor measures three on the flat surface of the glass substrate 1 , and gives 
that measured value to the substrate thickness sensing device 13. Each 
sensor is evacuated to the original position after measurement. 

[0094] 

This thickness sensor is good also as composition which does not restrict 
to three pieces, should just be the part and the number in which a 
measuring point also measures planar states, such as a wave of the 
undersurface of not only three places but a glass substrate, moves one more 
sensor, and measures two or more places. 



[0095] 

Based on this measurement result, the substrate thickness sensing device 
13, In parallel [ the undersurface of the glass substrate 1 concerned ] with 
the moving shaft of the moving base 29a, the adsorption plate drive 3 1 
adjusts the position of the glass substrate 1 by which the adsorption plate 
32 was adsorbed so that the gap between the undersurface of the glass 
substrate 1 and the roll bar 3 may serve as a predetermined value during 
movement. 

[0096] 

After this adjustment is completed, the moving base 29a starts movement 
in the direction of arrow B, and stops in the position by which the tip part 
of the resist application field of the glass substrate 1 concerned came right 
above the roll bar 3 (refer to drawing 8 ). At this time, the rising and falling 
plate 33 descends to the original position, and waits for arrival of the 
following glass substrate. 

[0097] 

The stopped glass substrate 1 is driven so that it may descend in the 
direction of arrow B and the tip part of a resist application field may 
counter the roll bar 3 at the predetermined intervals from a stop position 
(refer to drawing 9 ). 

[0098] 

The moving base 29a starts movement again in the direction of arrow D 
from this state, and the resist pumped up with the roll bar 3 is applied to the 
undersurface of the glass substrate 1 concerned (refer to drawing 10 ). 

[0099] 

The glass substrate 1 which spreading of resist was completed and was 
moved to the right direction of a figure can be received from the adsorption 
plate 32 by the rising and falling plate 33 formed in the substrate extraction 
conveyer style, is laid in the roller 7 of a substrate extraction conveyer style 
by descent of the rising and falling plate 33 concerned, and is conveyed in 
a latter processing stage (refer to drawing 11 ). By this example, a uniform 
resist film can be similarly applied irrespective of the thickness of a glass 
substrate. 

[0100] 

The high precision sliding mechanism 29 comprises the moving base 29a, 
the adsorption plate 32 which carries out adsorption maintenance of said 



glass substrate by pneumatic pressure, and the adsorption plate drive 3 1 
which controls the adsorption posture of said glass substrate 1 by the 
adsorption plate 32. 

[0101] 

Drawing 12 is a lineblock diagram explaining the 5th example of the resist 
coater by this invention, and the explanatory view and identical codes of 
said example correspond to the same functional division. 

[0102] 

This example consists of structure which combined said 3rd example and 
the 4th example, and a resist application mechanism, The saucer 5 which 
stores the resist 4, and the roll bar 3 which contacts and rotates at least a 
part of peripheral surface on the oil level of the resist 4, The roll bar 
attachment component 6 which recesses on the saucer 5 and supports the 
peripheral surface of the roll bar 3 pivotable, It is located above a roll bar, 
the glass substrate 1 is adsorbed on the undersurface, and it comprises the 
high precision sliding mechanism 29 which conveys the undersurface of 
the glass substrate 1 in the state where it was made to contact at the roll bar 
3 concerned, to the roll bar 3. 

[0103] 

The super-low friction cylinder 19 in which the saucer 5 was approached 
or estranged to the glass substrate 1 by the rising and falling mechanism, 
and this rising and falling mechanism laid the saucer 5, It consists of the air 
pressure proportional control valve 21 which drives the super-low friction 
cylinder 19, and the arithmetic processing unit 14 controls the air pressure 
proportional control valve 21 so that the driving force of the super-low 
friction cylinder 19 is set to abbreviated **0. 

[0104] 

That is, in this example, it replaces with the glass substrate thickness sensor 
and the adsorption plate drive 3 1 in said 4th example, and the structure of 
making it going up and down the saucer 5 of the same resist 4 as the 3rd 
example is adopted. 

[0105] 

In the composition of this example, the thrust to the glass substrate 1 of the 
roll bar 3 is kept constant by the super-low friction cylinder 19. 



[0106] 



Therefore, the high precision sliding mechanism 29 becomes having a 
function to which the glass substrate 1 is adsorbed and the roll bar 3 top is 
moved. 

[0107] 

By this example, a uniform resist film can be similarly applied irrespective 
of the thickness of a glass substrate. 

[0108] 

It cannot be overemphasized that various change is possible within the 
limits of the invention which does not restrict this invention to each above- 
mentioned example at composition, and was indicated by the claim. 

[0109] 

[Effect of the Invention] As explained above, according to this invention, 
measure the thickness of a glass substrate before spreading of (1) resist, a 
nip roll is made to go up and down according to change of the thickness, 
and the interval between roll bars is controlled. (2) Move a roll bar top 
horizontally after sticking to an even stage and holding a glass substrate 
horizontally. (3) Push a nip roll uniformly to a roll bar with weight, a 
spring, pneumatic pressure, oil pressure, etc., and control thrust according 
to the thickness of a glass substrate, and a wave. (4) Fix a nip roll and force 
a roll bar on a glass substrate by pneumatic pressure, a spring, gravity, etc. 
By considering it as the resist coater provided with the composition of **, 
even if the thickness of a glass substrate has dispersion, resist can be 
applied by fixed thickness. 

Claims 

[Claim 1] 

It has the following and is characterized by applying a uniform resist film 
by changing an interval between said carrier roller and a roll bar according 
to thickness of said glass substrate. A resist coater which has a resist 
application mechanism which applies resist to a rear face of a glass 
substrate conveyed, and a substrate sending conveyer style which sends 
said glass substrate into a resist application mechanism at least. 
A saucer in which said resist application mechanism stores resist. 
A roll bar which contacts and rotates at least a part of peripheral surface on 
an oil level of said resist. 

A roll bar attachment component which recesses on said saucer and 
supports a peripheral surface of said roll bar pivotable. 



A carrier roller installed so that a placed opposite might be carried out 
above said roll bar and a glass substrate might be passed between said roll 
bars including a resist application effective area of said glass substrate, It 
consists of a carrier roller support member which supports said carrier 
roller, and a pulse motor for carrying out the rise-and-fall drive of a rising 
and falling mechanism which makes said carrier roller support member 
approach or estrange to said roll bar, and said rising and falling 
mechanism, Thickness SANS A which measures thickness of a glass 
substrate sent into said resist application mechanism by said substrate 
sending conveyer style, A glass substrate thickness sensing device which 
generates thickness data based on an output signal of said thickness sensor, 
An arithmetic processing unit which generates a control pulse 
corresponding to thickness data generated with said glass substrate 
thickness sensing device, and a motor controller which outputs a drive 
pulse to said pulse motor based on a control pulse generated with said 
arithmetic processing unit. 

[Claim 2] 

A rising and falling mechanism guide to which said rising and falling 
mechanism shows movement which approaches or estranges said carrier 
roller support member to said roll bar in claim 1, A ball gear which meshes 
with a ball screw fixed to said carrier roller support member, and said ball 
screw, A resist coater constituting from the 1st belt pulley fixed to said ball 
gear, the 2nd belt pulley fixed to a driving shaft of said pulse motor, and a 
belt over which said 1st and 2nd belt pulleys were built. 

[Claim 3] 

A resist application mechanism which is provided with the following and 
characterized by applying a resist film uniform irrespective of thickness of 
said glass substrate and which applies resist to a rear face of a glass 
substrate conveyed, A resist coater which has at least a substrate sending 
conveyer style which sends said glass substrate into a resist application 
mechanism. 

A saucer in which said resist application mechanism stores resist. 

A roll bar which contacts and rotates at least a part of peripheral surface on 

an oil level of said resist. 

A roll bar attachment component which recesses on said saucer and 
supports a peripheral surface of said roll bar pivotable. 
A carrier roller installed so that a placed opposite might be carried out 
above said roll bar and a glass substrate might be passed between said roll 
bars including a resist application effective area of said glass substrate, It 



comprises a carrier roller support member which supports said carrier 
roller, and a rising and falling mechanism which makes said carrier roller 
support member approach or estrange to said roll bar, A rising and falling 
mechanism guide to which said rising and falling mechanism shows 
movement which approaches or estranges said carrier roller support 
member to said roll bar, consisting of a super-low friction cylinder fixed to 
said carrier roller support member, and an air pressure proportional control 
valve which drives said super-low friction cylinder ~ said driving force of a 
super-low friction cylinder ~ abbreviated ** — an arithmetic processing 
unit which controls said air pressure proportional control valve to become 
fixed. 

[Claim 4] 

A resist coater possessing a pressure-balancing control mechanism of said 
carrier roller which becomes the other end which said rising and falling 
mechanism fixed one end to said carrier roller support member, and was 
extended up in claim 3, and turned up with a belt pulley and was extended 
caudad from a wire which hung weight. 

[Claim 5] 

A resist application mechanism which is provided with the following and 
characterized by applying a resist film uniform irrespective of thickness of 
said glass substrate and which applies resist to a rear face of a glass 
substrate conveyed, A resist coater which has at least a substrate sending 
conveyer style which sends said glass substrate into a resist application 
mechanism. 

A saucer in which said resist application mechanism stores resist. 

A roll bar which contacts and rotates at least a part of peripheral surface on 

an oil level of said resist. 

A roll bar attachment component which recesses on said saucer and 
supports a peripheral surface of said roll bar pivotable. 
A carrier roller installed so that a placed opposite might be carried out 
above said roll bar and a glass substrate might be passed between said roll 
bars including a resist application effective area of said glass substrate, A 
super-low friction cylinder in which it comprised a carrier roller support 
member which supports said carrier roller, and a rising and falling 
mechanism which makes said resist application mechanism approach or 
estrange to said carrier roller, and said rising and falling mechanism laid 
said saucer, consisting of an air pressure proportional control valve which 
drives said super-low friction cylinder — said driving force of a super-low 
friction cylinder — abbreviated ** ~ an arithmetic processing unit which 



controls said air pressure proportional control valve to become fixed. 
[Claim 6] 

In a resist coater which has a resist application mechanism which applies 
resist to a rear face of a glass substrate conveyed, and a substrate sending 
conveyer style which sends said glass substrate into a resist application 
mechanism at least, A saucer in which said resist application mechanism 
stores resist, and a roll bar which contacts and rotates at least a part of 
peripheral surface on an oil level of said resist, A roll bar attachment 
component which recesses on said saucer and supports a peripheral surface 
of said roll bar pivotable, A high precision sliding mechanism which is 
located above said roll bar, adsorbs said glass substrate on the 
undersurface, and conveys the undersurface of said glass substrate in the 
state where it was made to contact at said roll bar, to said roll bar, At least 
one thickness sensor which measures thickness of said glass substrate by 
which said high precision sliding mechanism before being conveyed by 
said resist application mechanism was adsorbed, With output data of a 
substrate thickness sensing device which detects thickness of said glass 
substrate based on an output signal of said thickness sensor, and said 
substrate thickness sensing device. A resist coater controlling an absorption 
position of said high precision sliding mechanism, and applying a resist 
film uniform irrespective of thickness of said glass substrate so that a gap 
between said glass substrate and said roll bar may become fixed. 

[Claim 7] 

Claim 6 comprising: 

Said high precision sliding mechanism is a moving base. 

An adsorption plate which carries out adsorption maintenance of said glass 

substrate by pneumatic pressure. 

An adsorption plate drive which controls an adsorption posture of said 
glass substrate by said adsorption plate. 

[Claim 8] 

A resist application mechanism which is provided with the following and 
characterized by applying a resist film uniform irrespective of thickness of 
said glass substrate and which applies resist to a rear face of a glass 
substrate conveyed, A resist coater which has at least a substrate sending 
conveyer style which sends said glass substrate into a resist application 
mechanism. 

A saucer in which said resist application mechanism stores resist. 

A roll bar which contacts and rotates at least a part of peripheral surface on 



an oil level of said resist. 

A roll bar attachment component which recesses on said saucer and 
supports a peripheral surface of said roll bar pivotable. 
A high precision sliding mechanism which is located above said roll bar, 
adsorbs said glass substrate on the undersurface, and conveys the 
undersurface of said glass substrate in the state where it was made to 
contact at said roll bar, to said roll bar, A super-low friction cylinder in 
which it comprised a rising and falling mechanism which makes said 
saucer approach or estrange to said glass substrate, and said rising and 
falling mechanism laid said saucer, consisting of an air pressure 
proportional control valve which drives said super-low friction cylinder — 
said driving force of a super-low friction cylinder ~ abbreviated ** -- an 
arithmetic processing unit which controls said air pressure proportional 
control valve to become fixed. 
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jgfflH^ffi^=5r< k h-U*&mLxmkthu-)l 
a'- 3k, mlE^^Ilt^LTtulEn-^A-c7)jfa 

tiiMB"n»ca**-*n-^-fia«ttr6fc. Mien 

-;^<-3co±*^|t]ffiSLTHtrfB^7X^l <ou 
S/** b M^^$£^T'-i«iEn-/U;\'- 3 k coiBJfc 

2k. mi-y7a-y2$:3mi'Z-v7v-73m 

-3K»LT«Bfi*fctiKHS*S#»lllll OkffIB 
JFMMIl OfcEBWSitifcfc^yW**-* 1 1 

k*^^o. mimm^&mmffiizx^xmiii' 
vx y msmtzm i&ztihtf? xmu i com&zm 

^\,zm^tzm-T-?*£m-htf7xmm*-m& 
m. 1 3 k . «iE^5^ssJS»«ajieB i 3 

ana i4k. MiEM^a^a i 4 u^jp^ 

2rf ay ho- 51 5kSrJWIU iwie#7* 
S$ 1 flffAWE tTiiyfE- 77o-7 2 k n-;UA- 

too is] mim2\,ztm<m2mm±. * 

1 <0«HJfc*JJt4 f)IB#M^ lOfiK MIS- 7 r o- 
5iftS*t8 £ B5fEn-;^N'- 3 fc*t LTSBSifctt* 
IBW4»tt**rt-f 4*HM»fll^'f H 9 k . mlB- «y 7 
n-7£#gW8 Kffl«Ufc#-^*s; 1 0 a k . ffifE 
slf-;^^ 1 0 a k 7 1 0 b k . HUlS 

#-)v*t 1 0 b KHjg itim 1 r- 1 0 c k , Mia 

AVia*-? 1 1 OB««ife:ffl5gL3t»2r-'J 1 0 d 



k . mSIK 1 *3 J: Iffi 2 7- U fc»»t« LW10 
[ 0 0 1 9 ] $ &(C, «*«3fclEaw»3 WUBWi. 

#7xii 1 cjgmzvvx v v 
iszvmwmt. uvx hmmmzmztfyzmm 

v ^ h ^nafcfc ^ , friE v *jx h mmmtfi. 

£j$m0yj?*< k h-^mMLxmm-tm-iw^- 

3k. IWERJtMtcattUrHEn-A'^-^JTOfcll 

rt~3<0±1jl l ZttffiiS.lXm&tf7X&fc 1 COP^ 
bMffiW^$£^Tlw!En-;PA- 3 k oiafctf 5 
xaHRl*iiiiS*4rfc<»iIUfc-v7 , n-52 
k. «ra-*7a-9 2*3a**4-y7n-9SJ»» 

3(=*fLT^i^ttJtnD$««INMflll 0" k*>^ 
f?f/£$ft. HfflB#HMS« 1 0 ' fr\ BtifB-'yTn-^S 

JMW8 fciwea-^A- 3 ic« ixmm tdmm 
mm*mmhmmm*i4 h 9 k , mie- 770- 

#2 1 tfrhts:*). mimmm^v yy- 1 9o» 

^B&^-^k^Si atff^^JE^Jt«»#2 1 

s mummm 1 4 k ^^fii 1 . miB^^xa 
k 1 <7)mx-izfrfrt>t>'fi l zi%-%isi;x hum&mst 

[ 0 0 2 0 ] $ fcfc, H*3I4 (ClBmoH4 ^BJ{i, 
!^3^»Wfc:i3{t4ffllEWMilllO' ^\ HoiB— 

- y 1 6 a -CDf •? BLT "RSTfcffVfcfWfc* 0 & ft 0 
T»ffc7>f ^- 1 6 k*^3r!.fifE--yTn-7 2coE 

[002 1 ]$ £>fc. »*«5fclE«^*5<0»«Btt. 

^ h^B«l<gk . U HftWBWItWiBXf 5X»R 
SrMOiitfSfiBHOii^jlBllftlfllk k ilTtS 

U^h^iUBKtJV^, KllBl-^hM^ffl* J . 
Ui/'X h 4 Sr^S-rs^ttlE 5 k , BufBl^^ h^ffi 
£f$m<?yj?%< k fc-gBSr^jfttTHNS-rSn-^s"- 
3 k . ffisi%ttMzimLXffiBv-tl'rt-?>ffimZ® 

m*imiz3mt& q-^hhmw 6 k . mibo-^ 

A*-3<0±*fc»l*lS{IUTI((iEXf5^SS«[ 1 <0l^X 
h^^^2r^-CiylBo-;WN'- 3 k <0BIfc:^5 

k. fnE-7 7-o-?2*S#W-4-'yTD-5*l*» 

wsk. friai^^ b mmmzmz- v m-y 2 \,z 
ttixmttdmmzit&mmmio" tfrbmn 

Zil. SirlE#^1i^l 0" i)K HufESttM 5 ZfflM L?z 

mmm^ u y?- 1 9 k . mmmmm^ 0 yy- 1 
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«t a miim&ftwmmm i *MfN-&&jtt6i 

1 4 k fcJMU i?yfE#7Xffl£ 1 0)B*lzfrfrt> 

t. 

[ 0 0 2 2 3 $ h fc, 11*31 6 fclEtt*>SS6 c7)%HJt±. 

wjx v 4 *mtf &%\m 5 1 , lutein* h^Mffi 
3 1 , mia^ttJifcsis tr fflia-jwt-nm m * m 

LTwiEn-^A'- 3 £i§ufE#77.S1S 1 <7)T®£huIE 

kmi 29t. MiEP b mmmzm** tit wm 
mmn&xyj y®&2 9 mmtitzmmyxm 

V>tn< b i> l^m^yfl 2 

x&m i m^mmtimmmmmw. i3k. m 
m&mmmmi 3<r)Htfj?-f mix? 

x o izmimmmxyj mm2 9m^ws.i»mL 

xmitfyxWtK 1 <r>mMzjpfrhL>-?\zi%-i-£V i Jx 

[0023] s^t, mmikzm^m^mt. 
mmenmiizm&mmm&xyj mm2 9« 

29 at. ^M&iZ X o XffiZffyZWK i 

*«*«jfrr&ifi*7v- b 3 2 i: , wne«»ru'- h 

3 2 £<UiwIE#7*««i 1 W»tSi8» 

[ o o 2 4 ] zlx. mrnsizimnmscrtfipm. 

*is tfyxm®. i ogffifc w vx v %mm h v 
vx hmsmt .vvxv mmmzmsjf'ixsm. 

wjx hwmmmz&^x. miisisx mummtf. 
v : jx h 4 s-r i mm st.miu vx v cnwm 

3 k , ttKftMfcjMRbTillEo-^A-^JTOtlll 

A-3c9±#«ifiLTBufE#7**$ 1 £T®£®« 
LTfrlEn-^ys- 3 HhuIE^^^SM 1 <0Tffi£ fflE 

h«« 2 9 k . friE^^tm 5 zmm'y xmm 1 £*t l 
xmmtzttfmzitm&mio" bfr^mtitz 

«6»8S^ u y^- 1 9 1 , «rie«(sw»x u y^- 1 9 



ffim^i^ U y^- 1 9 iOBBB^ft^-Jlfc £4 J: 3 fc 

friE^JE^JtwJP#2 1 ^Mffli-rs^Magsi 

4 fc Srftfii L, KriE^9^aS« 1 <7)W-Mzfrfrht>-?\,z 
[ 0 0 2 5 ] «rfe % *«WiJJEwm«fclRe fc WTIi 

. m&mmmzx mat mnm&m- 
&m&&mr& z t tfx-% hztmotx-btcw 

[0026] 

im] ±imi<mwmmz&^x. wjzbmtB 
ggji, Mmti&tfyxmmcommizuitxbzm 
mhvvx y-m^mmt . wx ywmmzmtJi 
7xmfczmmmmkm*mmmk t 

t*L, ]s : Jxb4li%im5lzft%Zti. EWRtia 
3 OJifflc7)-gP(i^ttJni 5 tftSZht: V l/X 

bwffimizmteixmfcti. 

C0027] n-/uA*-fia*aw6tt. «riE®tJi5fc: 

SIS LTfflEn-;^ \'- 3 ^O^ffi 5: ES6 iTffi tiJ^ 
[0 0 28] -7rn-52(i. MIEn-;WN*-3<0± 

mmiaA,x'mi&v->w*-3 1 <F>mztfvxwB. 1 * 

-5 2^S^t, 0(iMIE--y7°o-9S^ 
aBT8ttlriBo-/W«-3(C»LT«i!r4fcfcHiHS* 
h Zb <AVWt-^ 1 1 T-#^!B»$ti-S> « 
[0029] H^^Hf 1 2li, MIESISiM OJi^iM 

\mwy*n 2<vftj}m^zm^xm&T-?££. 
[0030] wxmma. 1 4 a. mie^^x*^^ 

«lit3IK 1 3 T«£ tikM*T-9 IzMm ItfflW* 

[ 0 0 3 1 ] »2<o»w<o«*fc:tjv^. mm 

mi F 9 (ilulE- «y ro-5S^gPW8 SrlWEa-^ 
A'- 3 C*f LTfgj£4 fcttffiat L . fflE 
- , y 7*0 - 5S#MWT 8 tffl5e y'lOa 
k . BUlE*-^*^ 1 0 a t m&tl #->l%T 1 0 b 
b s «E#-/ W 1 0 b (Clffig 17-'J10c 
k. fflEA^t-^ 1 1 ^KiftWmiS t ^1^ 2 7°- 
'J 1 0 d b , iflEU 1 Jtf82 7 •- U fc»tt»Lfc^ 
;PM 0 e kTfirie--/rn-7ii#SW8*<D-;PA 

[003 2] »3^)»fl^|«fc*JV^r. 
^h4(iSttM5^BT®$^, n-fW\-3C0mmc0- 

TEWS**. 
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[0033] v-)W*-Rmm 6 1J, IWEgWJI 5 fc 
8ifcLTUien-;kK- 3 tf)j§ffiS:II]|£«>Jtgfc£ft-f 

[0 0 34]#ft»HlO' 14. HUie- y7°o-7 2 2r 
3feft-f 4-7 7* o - 9SWrt»« 8 ffien-;^ n'- 3 fc 

WWMHIO' ^Hyfe--yra-53d^g|5ff8^f)ieD 
4. 

[0035] iBfl&MRv' u yy- 1 9(4Mte- 7 ro- 
mmmkis u y y- 1 9 fcwurr* . «m^^s 1 

4{4«HfflBflB»»^U y^- 1 9c7)IBiJ^*iBg^-St 
5r4i otl5I^JE*JtM«l«#2 1 4. 
[00 36] Sfcfc, *4<OJWB<0«jjtfc:i3^r, mrts 

r-'J 1 6 a -CUt OjiLT'RSrfcWfcflWIfcSO^a 
0T(f^7^t-16i^^SiSll frlB-7TD- 
7 2 <r>EiJ^y £®m IX iiy xm. l <m.K<r>fr 
frfc4>1*tc-£<oj?JEfj£-$-*. 4 . 
[00 37] Sfcfc, *5(OJHB<0«j£t*J^T. 
^h4J4»tJD15fc:fl?flSit. n-;UA'-3(4, <e*)ffl 

Wi. 

[0038] D-^<HHMW6li, MfB^tm 5 ic 
- 7 ro-7 2 (4fflBo-;^N- 3 0±*fc^f[^Ea L 

<fSfi$ft4. 

[0 0 3 9] ~>/7'o-5Sl*aW8ttl»IE->/7 , n- 

7 2 u im$it§ i o ttfriew h^tittm 
[0040] wiMum i o " i ftf&tmmmi' 

>J y 1 9 (4«riE®tffl 5 SriggL, GSSJ&Jitm 

mm i {4ffiBins^jf y o yy- 1 9 4 . 
[0041] mmmmmm 1 4 nmmimm^ 0 >y 

- 1 9 eDigi&7J#B&*-5£ t &4 J: o fcflfflE2j*E:fciJt 
[004 2] H6^Bfl<0«lB)tfctJ^T. l^y' 

x h 4 ii»tJi5 cBfesfu n-^A*- 3 commwy 
4. 

[0043] a->w*-mm6mu%iimzim 

KS9S2 9(4H«ieo-;PA*-3i0±*t;{aSL 
TffliE^^SRl SrTBStiR«LTIiriEo-;l/A*-3 



tMIEtf? X*K 1 WTMSrlfffea-^A*- 3 

[0044] mfr-t y*r *m&t& wm 
mmm&^yj vmmz 9t,z\&%ztit:mtitfyz& 
aiseu mmmmmmi 3 times** 
y«n 2oas*m^fc*^v^iwe^5^*«i^Jf* 
*8taj-r4. ^m^yvi 2(4^<fct- 

SMt <5fa9. ffi*. • > HUH™*'*-*. 
[0045] ifieS^Ji^aillS 1 30)lli1}T-9£ 
4 9«riE#5*2£lKl i:ffiffio-^A*-3 fc<0H<0HHt 

fc & 4 4 o fcfriESIIS* 9 4 FfMf 2 9 
ftS«ap£ix4. 

[0046] s^t. fsicomicoffimzte^x. mm 

TV-Y3 2*4. HIB£»lfc*9>r F®» 2 9<D»^ 
-X 2 9 a fc]RWt feflT . ^MEizX 9flrK#5** 
« 1 £**«*W4 . ©*7V- Mg»)gg 3 1 14MIE 
mrv- b 3 2 £4 4ifie#9XS8K 1 
ISMW4. 

[004 7] *LT. SS8«0fMBW«j$t:t}V^. U^* 
^ t^ttWtmSfcKWSfu n-;PA'-3iiluiei^y 

4. 

[oo48] o-/WN*-fia§aw6jiiiriesttJitdftR 

LTfrten-;UA*-^JiffiS:|li||ir|gfc^-f4. MW 
&XyA K«^2 9(imien-;UA*-3^±^^fiaL 
tme^*5^3S«lSrT®t©*t, HulBn-;WN'-3 
fc«rK#5x2HK 1 ^)TiB*tfflBo-^<- 3 Ic^fi4§ 

[0049] mwm i o " (±, Knesttm 5 ^mat 
tzmmm^v yr- \9t. mmmimw^ u yr- 

1 9*«aBi-4S5ME*itWia»#2 1 at 

arcana 1 4 (4. Buiei@<sm^y u yy- 1 9 

***»*-jek4r* J: i£WB£5^)&mm2 1 
^$)JP-T4. 
[0050] 

[005 1 ] @l^H2{i*^t c t4ixyxh^^ 
iWWlSWtWSKIW-iflWHTio-C, HlliiE® 
0, 021401 ^EpA*i*iA»4>*fcfiliiiHT* 4. 
[00 5 2] 0l*$J;tf02fc:t$vvt. i(i^7XS 
2{i-77 a Q-7. 3lin-;PA'-, 3a(in-;U 
4{il^y'xh. 5(4Sttm, 6lio-/u 
AHSJMBr. 7{4p-9 . 7a(i 

W*. 7bJ43B6, 8tt-y7"o-53a*««, 8ati 
-•y7°n-7lM£S> 9l4J»^r>fH. 10(i^n« 
l0a(i-1f-;M^y\ 1 0bii#-;Mr'7, 10c 
(imi7°-'J. 10d(im27°-U. 10e{i<;l/b, 
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i liirw-**-^ 1 2\,m^y*r. \3\tavx 

[0053] *mm<n>\'i>z Yw$>mmz. wjx v 
wM+s: <ti>~&mmix mfr& o -/^ \*-3k, 

■riEfc:^a*t6n-;^'(-ftftafff 6 k . huIBp-^a' 

W^^Sr^-C'BulBn-^A- 3 k *>BlfcfriE#?.x 
£K i *aias*4rk <l£g Lfc- -y ro-7 2 k , 
HtrfE— 7 rn-52 §— >y rn - 53d*»tf 8 

k , fflfE-«y 7*n-5^d*»*f 8 £rofBP-^A'- 3 (c 

[0 0 54] zoffimzti^x. aitfxesrKIMSft 

[00 55] Z0)B*-k>y- 1 23&»4>^aj*^#J43HS 

wafcaaat 1 3 £A2j $n , sk#5 1 vrnz- 
[0056] mnwmw 1 4&*—? ayh 0-5 1 

[0057] y<vkx*-* 1 1 ommzx 0 , iwetf? 

1 comwzm C£flrffi- -y 7°n- y 2 k p-/Ua* 

-3k ^hobb*^*. 4>n , -e*** s #7 1 

[00 58] WJX hMWmsZtifcXJX&R 1 ti 
0 1 W**t3«S*ufe«Ra 0 HJ L$j*flS«Ol)8iMP 

[ 0 0 5 9 ] ±fE#M«ti, - 

sot 8 s- 3 t*r l xm. z wtimr&mi 
zmi-immmiH F9k, -vru-y^mmt 

Slzmfeltztf-fl^iS 10a!:, X— )V* ! J 1 0 a k 
*t&?h$-)V*T 1 0 b k , X-)V*(T 10b fcffljg 

Lfcm ir-y i Oct, avi^*-? i i 

HJtLfc»27'-U lOdk, 3?lfccfct>'3S27'-y 1 
0c, lOdCJtltatU^I'M OebfrhffitfLZtl 
Xte *) , 1 1 antstfll l *$ivai2r- 

•J 1 0 c , 1 0 d izmmiti^b 1 0 e TsK-/Wf 
T 1 0 b £@3£$-£, <I<9*-;Mf7 1 0 b ENE?tf- 
/M>y'l 0 asWWU stf-rt^s/l 0 aOTflSfcB&g 

-5 2 k P-/UA'- 3 k *)|Sltf>iaH|j&<8g;l. L>tLZmtfZt 

[0060] i^BM8«wfl[ja«ftffi*« i wvxh 



ti*)5umX'h r ). MfeLtlifyXmfilwmfcXiX 
- -y 7°n- 5 2 £±T£-t£T- -y 7°p-5 2 k p-;Ua' 
-3k ^^^^H^PS^ix^ . 

[006 1 ] mxw^\m-^<r>\ityr>t\t. o. 7 

m m JI<0# 7 ^S^C'te ± 0 . 0 3mm, 1. lmmf 
<7>t}7XmBLX'\i± 0 . 1 mmX'bhfrb, IMiUz'* 

ivx*-? i i<7)mm>miiteztito(rm$tiimi-\- 

[0062] #HM0iJ£ i 0 , #7*»?)JS&tii' 6 
[00 63] m3bm4l3&mHz£&WJXhmfii$i 

m^2mmmmm-rmmiX'^x. H3isi® 

H, m4lM3(7)&$iAl3ftfr$>*t:MmmX'b&. 
[0 0 64] H3 fed: t>"H4Ct3^T, 1 0 ' UJWHS 
tt, 16147^-, 16a(i7-U, 17(4*9. 1 
7aWK, 18tt1W-h, 18a(4E£}g, 18 
b (i* y 7° 'J y 1 8 c l±#-f h'yt7 h , 1 9 (±j@ 
fi^^v-'jy^-, 2 0{4^'jy^-, 2 1(4^Mff73 
JtWJfflI#, 2 2{±U^jlU-^, 2 3tt7-f^-T* 
*S. =S:tJ. UK H2fcH-«-^ttR-«B^fcW«f 

[0065] fii£i/^ MBBisflBi. wjxh4 m 
&?i%im 5t.u i Jxb4 nmmizwmwy* < t 

sisfcn-^A*- 3 m^sit^^-r s 

;^ 6 k , 3<0±*t*fi*iElIL 
XfiyxmsLl <r>Vi/X hmfc9ffimi$A,X*u-iV 
a*- 3 k 1 ^M^§-frl» r k < RK L 

^-•y7°P-52k, --y7-p-5 2 2r^-ri.-7 7 0 
P-7SSgP«8k, ~-y7"o-53fefiraWf8£n-rt, 
A-3C»L-C«^IM§it^ffiIil 0 ' k 

[0066] ffl^#KlHgl0' {4, -77n-7SS 
SM8£p -;W <- 3 LT« 564 fcliKISW S ^iJ 

**rt-rs#wi»^>f K9k, -77a-7^w 
8 efflg LatiHffi**^ u y^- i9k, mmm : ^ u 

yy- 1 9 2fB»t-4^mE7]Jt«iJffl#2 1 k3&>^« 

[0067] ilEMS^a 1 4 (iS^ify y y 1 
9^|g«)7J*%^-^k=5rl> J: 3 fcWE2£«JEflJt<HW 

»#2i^M^-r4. 

[0068] d^i^ct 0 , *7Xit l a>WA.£.jj*frt> 

wzib-tcxsisx vwmmtt h z k tfx-z & . 

[0 06 9] 4fe. #l^jiffll 0' (4, -7 70-55 
»»tr8C-**ffl5eLT±*(;1W, 7-y 1 6 at 
Hf9igLTT*fcWfcfl&fflfc£») 1 7Srft 0Ttffc7 
6k*^4--y7'P-5 2^ff73A'^y^$iJ 

[0070] ±IEtf>flW&:*s , }fi»Kmiia l 4 \z 
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i&%KHitmm#2 1 izxmmm^ o yy- 1 
o , 9 ta-^v vcss^^ y y?"- 1 

9#©JP£fl.£>. 

[00 7 1] t**)*. 9WIH» 
Ntt* «y r U y?' 1 8 b £fi h 1 80II5&K 

18atS^S^-Ct3 0> "9-^-M8^T«B<oaSL 

7 7^o-5S«f»*f 8tt±iBBffi»ai>' y yr- 1 

9 

[0072] # 7J*3£IS l #n-;UA'- 3 k- v ro- 

y 2 ntsizm&ztii t . rnmrn^ v yy- 1 9 <m 

# 0 -CJMiBr- «y ro - 5 HI 0 *>IM#£T #7 

«[ 1 ^<m&-5) tzc-ox mti . 
[0073] jgffig&vy y^- 1 9 £±t£IBIjlt 

flS**^ y y^- 1 9 cofgltt j k X 0 tzfflSjm 
i/Vyy-i 9£aybv->i'-?hc\bl l z£*)^ nyx 

set 1 $mz-fe<n&j]tm mtt 1 1 tfx% , mm 
yxwmm&i.zw&ztitcu. 

[0 0 74] SO 1 7tt--y7 , o-5HI l 5<9ffiS 

*mt>u Mimmi'Vyy-i9<7)m!m£fa±$-£ 
[00753 4fc, i svyy-20bmmmi}4 K9 

(i, n-;UK- 3 cOSajWrfc- 7°n- 7 2 Sr jliiftM 
[0076] *H*WfcJ: 0 . ^5X*«^)W»fc:«f 6 

[ 0 0 7 7 ] H5 k06li*fWHfci4 US^'X 
B. 06(iH5^EpA^rr6i*^^ffl!liillT'*>l.. 

[0078] M5 bM6l,Zt$^X . 2 4{±#B^7 
K 2 5t4^-X. 2 6IS7'7y7h, OTfEJg2H»J 

[00 7 9] imZtl&tfyZmtiiKOMffitZWJAb 

gitmsk. wjxh<nwmizMm(?yj?%<ti>-'m$: 
m&ixmrti 3 1 . gttjn5 Has lt 

m 1 <z>l^*x h^fliWS&^Sr^Tn-^A'- 3 k 
emztfyxm. 1 £il3£$-£& rk < mWltz- y7° 

[ 0 0 8 0 ] a*:. ±miu : jz mmrnmmn- v? 

zmwmt&m 5 mmitzmmm^ y yy- 
19k. ,roi@^iS^y y^- 1 9 £fgirfi>£mJBE 



[0081] -f-LT, iSJIJMSB 1 4 tt, jSffimt^ 

y y^- 1 9<r)smmm«-feb*ti£o 

[0082] t^hib . jSffim^i^ 'J y^- 1 9 (4<- 
X2 6fcH£§*VCfc9, #7XiSl^- 7 7D-5 
2 b n-/l^- 3 (7)ra1(:aA L^: b # , o-;1^a- 3 
RWt 6<tfc»tm 5 k D-^'SHWSI 3 a £f£! 
L^<-X 2 5 ilfilfiWg^y yy- 1 9T'^p*>±lf . 
ijyxm. 1 ^TE(3fiPffi-ri» . 

[0083] Hyxm. l ^Tffi^ffE-fSlBfiBWi/ 

•j yy- 1 9^ra»{is«E*Jtflww»#2 1 fcct 
[oo84] *mmmiz x ->x t . nyxmwL 1 coj?^ 

[0085] H7 »4*«Wfc J: £ 1^ ^ hM^EO^ 
4^)!i£fiJSriJiBJ-r-?.if«0T'J>oT. 12a, 12 b, 

1 2 c|±Jf^-by^ l 3(4^5 x»RW»*aj«lt» 
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